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ming complete degeneracy (zero temperature) and with particular 
attention given:to the inhomogeneity of electric field in the junc- 
tion. Direct transitions and indirect transitions with participa- 
tion of phonons and impurities are, treated. The negative resis- 
tance region is investigated in the first and iast cases. The pre- 
sent work was carried out because the authors considered that a sa~- 
tistactory theoretical treatment had not been carried out previous- 
ly vy themselves and others. In the introduction the tollowing com- 
plications are discussed: the narrowness of the p-n junction, tne 
abrupt inhomogeneity of the electric field, localized fluctuations. 
of the tield, the energy spectra of heaviiy doped regions and the 
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occurrence of permitted levels in the forpndidden gap. The treatment of 
for the inhomogeneous field consists in dividing the junction into 
sections, sufficiently small for the rield in each to be homogene- 

ous, but sufficiently large for the iinear dimensions to exceed the 
tattice constant. The usual theory of tunnel effect is applied to 

each section and the resultant current is obtained py integration 

over all sections. The field distribution assumed is E = E fi - 


; vi = 7 
- (x/t ) } for Onxal, and B= E {1 - (x/-f5) % for - to <x=<0 
where x 1s the coordinate direction perpendicular to the junction ~ 
and { = f, + tp is the length of the junction; 
a om 
= _ Y+1 
By = By,oll - P/U)" , 


where zn 0 and y (20) are parameters estimated from the depenaen- 
9 


ce of the junction capacitance upon applied voitage P, and U,, is 


the contact potential difference between n ~— and p-type material. 
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birect transitions (with assumptions appiicable to germanium): ‘the 
calculation wes carried out for the isotropic approximation of sca- 
tar etfective masses of electrons wh and noles m_ and with the 


assumption A= Aw where A, and 4, are tne energy differences 


petween the Fermi level and the bottom of the conduction band and 
the top of the valence band, respectively. In conclusion, atteniion 
is drawn to the similarity of the formulas obtained for the three 
different mechanisms of transition, to the validity of the rormal 
procedure of calculations oased on nomogeneous rield theory, assu- 
ming everywhere y —>@, and to the paramount importance of alluy- 
ing conditions in determining A, and A. upon which all calcula- 


ted quantities and functional relations depend. Acknowledgement is 
made to 5.6. Kalashnikov for discussion and to M. leks for a pre- 
print of this work. There are 1 figure and 13 references: 7 Soviet- 
oloc and 6 non-Soviet-bloc. he 4 most recent references to the 
Ingiiish-language publications read as tollows: R.C. Klauder, Phys. 
Rev. (m print), E.0. Kane, J. Appl. Phys., 1961, 52, 1, 83; Nick 
Holonyak, jro, Je Appl. Physe, 1961, 32, 2, 130; E.O. Kane, Phys. 
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TITLE: Theory of optical transitions in semiconductors 
PERIODICAL: Fizika tverdogo tela, V- 4, no. 1, 1962, 298 - 299 
TEXT: The theoretical value 


ef (an, )° Ver A a? 
of ——— ass ae 
He VE 2 i 7 


mc E E,(p,)-By (Po) mkT 


of the mean cross-section of electron capture in a Si-type semiconductcr 
was found to be higher than the experimental one for the cas@? &= %2, 
A= 1.12 ev, EB = 0.16 ev, m, = 0.97 my M = 0.19 m, (f is the oscillater 


power, & the optical permittivity, m, the free electron mass, M = 1/@nt’ 


+ ny) the effective mass in the conduction band, A the forbidden band 


width). This fact is attributed to the influence of the emissional capture 
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TITLE: Sotie peculiarities of current. carriers in ferromagnetics 
PERIODICAL: 


Wizika tverdogo tela, Vv. 4, no. 2, 1962, 309-316 


TEXT: The energy spectrum of the carriers ‘in fe 


rromagnetics is studied 
theoretically without any model assumptions, 


In particular, the inter- 


roduced and spontaneous 
semiphenomenological. The Carriers are 
characterized by their quasi- 
momentum and unit charge. The physical content of a multi-electron system 
depends on the case considered, The energy spectrum of the carriers is 
determined by the singularities of the single-fermion Green function, G, 
electron interaction is described by a quantized Bose field, characterized 
by the electromagnetic Green function D’ ... > - 
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{ tears A)— ee MG, (1) 
. Ca (GSPDsn0 0 gy 


Ty are the components. ‘of. the four-momentun ‘operates, yx - Dirac matrices, 


e + electron charge, he la -gouponents: of four-potential: 


SOE aes 
2 lace 1, f=00nm, (3) 


es diesisenar: are assumed. to: be’ in the abe uantiaea lattice field. 
J K(x) ee the densi ty of ne "classical" external current of the periodic 
ieldy Jj “Gs = dec ee ia slim OCs!) is the electron current density. 


Mage and polarization operators are ive by 
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M= et GI"Dy, 
» Pp =te®g* Spur 7GI"G, 


1 G : 
he [ = - ij Vv U S 
, 


Ib = ep 4-07, -+- 0g, — pp 
i ff e 7 
+anf( p—$a—fa—La) 1 a} x. 


XU p—pa— Sata) c 


is derived for the effective Hamiltonian of the system, with 
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ig 


“s “w= 5p fda, es as rs (13a) 
- Pe (x)= 4 Spe fazan,, (x— 


 ea(e)=4 Spf dad, (x— 


etre, (136) 


etre, (138) 


eo whe X) 
eee ee 


; 


(13r) 
(13,4) 


. A, (x) =—%; Spur f dzyM (x— 


“eee 
A) 
z 
o™ 


+ 
tj vole ay 


= 


2° 
=. 
2" 
= 
2° 
= 
2" 
= 
2) 


— Ase) =—2 Sp of dzMy(x— 


It holds, if 
_ eh fea eae em 
+ Jee{a $243) (ped) + (ined) x 
x M(x—4, x+5)} ze +... ] (x), 
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where y ig the single-particle wave function 


cae [etree § A) —met— at =o. (4) 
kk . 


and N(x,y) = 8 (x°~y°)M (x, 7), My. zs ve 


k, ~ —~ 
at Spur yoM; =u -D y Mes 
4 f,, M k 


X 
eee to Of { 11-12 
i Yo] » \ fy Mo=\ly ni?) ”, and Yo are two-component spinors; 


21 


1 a 
Ni Sis aeons ence 4 
Yo = Dag (on + Mo,/ce)y4s T=Py- Als B= A+ o> BBY, A ep + May - py 


cua’ 2m 
B= on +M,./c 
'yo/C$ 9 - scalar potential. Spur denotes the spatial trace 


. Pious ane matrix, Sp the trace with respect to spin indices. In 
; ieee the effective magnetic field is determined for a cubic 
attice icy 6% 49 Xp) = Ey D(%49%x5)), with the effective Hamiltonian 


pp : 1 e .e “es 
ATAG +r a—e+ a (p— SALA) +A, H+H--9,), (17) 


a 
why PR oie 
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Bo ~ Bohr! s magneton, if = curl i, A, = ourl A ’ 


ag=—t [dadaye'n mep(m, x—4) f(x x+-3 y)D(y,x—4), (18) 
% ae $ ( dedue! mag (x, x x— —a (x: x33 y) D (y, x— 3). (19) 
A, (x)= = eaeer- maj lene x— ~ 4) f(x, K-55 ;y)D (y, x x— ~}), (20) 


a(X,»X,) and z,,.z, ) are particle density matrix and matrix of spin 
magnetic moment, I(x, 1%, ) is the current density matrix. The effective 
fields determined by A, and Vo due to particle interactions and acting 


upon the carriers are then only nonvanishing if the electron system has 
an own magnetic structure or if it is located in an external field. 
4, As %49 Po are strongly temperature dependent. If i = curl Ay 


~ Hgye (x) = 408, (x) + [G(x x) S,(x’) dx’, 
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— ; 
where Cos is the proper Green function, satisfying 


2 ad g2 . . “4 


e . =) & d 8 ons. i . 
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TITLE: Theory of "cascade" recoabination of earriers in homopolar 
semiconductors 


PELIOUICAL: Fizika tverdogo tela, vy. dy mo. 2, 1985, 510-525 


TEAT: Some problems are investigated which are Pelated to the casende 
mechanism of carrier trapping by diapurity centers, ond the conditions for 
the occurrence of this mechanism ure determined. The Spectra of the 
excited states of neutral and char.ed traps are caleulated. In the latéer 


case tue sereening effects are also taken into account. Calculations are Vv 
mude for an isotropic model within the framework of tne etfective-mass \eN 
method. Yhe Scehriédinger equation 


7] 
ae 


4 c s . f re > . 
~ 37) w+ Virje = (SW )e, where Vr) es -—K.. const, a - polarisability 


ot the center, - - dielectric constant, m - effective R&SS, 23 considered 


first. With the characteristic units of length and enersy 
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and fy = ——s » the dimensionless quantities x . =, so 


’ : 
i 


oe en ro) 
‘ m u(x) . dS salty og ‘ 
are intrcduced and gos (6, eas, obtained. 1 isa spherical 
. A 


function of the polar angles @ and y and u(x) is the Solution of 4 


ot wae ; 
Mela {V (2) ey ay srr X DX, 


(8(0)=0, 1 (co) =0), MoE XL ty (7) 
Oe Tg Peete s x,"r,/ + For ..0, (7) is solvable if Zeros exist of 


~ous=Q, u(O) = 0,(8). If no zeros exist, it is not solvable.. 


the first root of u(x, )eC ‘x 


25 <4 
Tiere dG pele. 
for =0, continued into the interval XX» Coincides with the seeond 


inflection point of the exact solution of (8). ‘the @isenv ines ro 
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1oaund the number of roots of (8) are determined and tabulated. Por 4, 


(23) 
1-40 


-1 272 La 1 agL? 
2x5 Vi-x22 a 5 cree a ed Sinxgl | —ar 


Be VITAE tates 1 (F yo (2) 


A4A=~4 


2 ~ are sin xoL 


are obtained; L = /1(14+1), n is an integral number. The results are 
used to study the possibility of cascade trapping of carriers in a deep J 
neutral trap. u and xX, are taken as characteristic parameters of the A 


problom. The culculations are carried out for germanium and silicon: 
Germanium: re : 

m 
f= 16, Jy = > = 0.01ev, W, = 0.22 ev; 


26 2ae 
Card be 
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T= 189A, Wy=4.05 98, 5.4: 107, ) Gn 
X y= 0.77, n= 1.5 A, N(x,)= 1 9, | ’ 
or = 
fe) 


Silicon: # = 12, Jy = 0.04 ev, W 


tees 
¢=1.67A, W,=3.28 on, and 


Xy=0.73,  rp==1.21A, M(x,)= 1-2. 


or rT, = 1.92107! cm, f= 0.8-107° cm, a = 1.6-1078 cm. 


For charged trups in non-degenerate semiconductors, 


Vinten pee. 


cara 4/f é 
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where a is the Debye radius a 


ndn is the Concentration of the screening 
carriers. With 


he 2m aera EN 
hae? 8 mm (30), 
the effective wave function 


u” — it) mg? yn, 


PO)= Fr, ge, | 


is Obtained, for which th 


e total number of excite 
quasiclassically: 


d levels is estimated Xx 
16 ye area eA 
5 1072/6, 


(33) is obtained 


11-8" 
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for the s-stiates. I, = pes is the characteristic energy of the material. 
The numerical results for Ge and Si are fiven in fables 6 and 7. Thore 
are 1 figure, 7 tables, and 15 references: 11 Soviet and 4 non-Soviet, 
fhe four references to kn ish-language publications read as follows; 
il. Lax. Phys. chem, Sol. 8, 66, 1959; Phys. Rev, 119, 1502, 1960; W. W. 
Tyler et al, Phys. Rev. 98, dot, 1955; L, Hulthén, K. Laurikainen. Rey. 
od. #hys. 22> 1, 1951; J. a. Burton et al. J. Phys, Chem., 57, 853, 1953. 
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fable 6. Total nunber of quasiclassical levels for ge (nat0 on"), 


Pable 7. Potal number of quasiclassical levels for Si. 
1 


Gard 6/t G 
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AUTHOR: Bonch-Bruyevich, V. Le 
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TITLE: On the theory of highly alloyed semiconductora 
PERIODICAL: Fizika tverdogo tela, v. 4, no. 10, 1962, 2660-2674 


TEXT: To study the effect of impurities on the spectrum of the free 
carriers ina semiconductor, the author calculated the density of states, 
p(e), for highly doped Semiconductors by solving the corresponding 
dynamical problem. The Fermi level is slightly lower than that for an 
ideal gas as can be seen from an expansion with respect to the small 


- parameter 4 = (na>)7 1/2, n is the impurity concentration, a, is Bohr's 


Tradius in the crystal. The role of the Coulomb interaction between the 
electrons affects the position of the Fermi level more than the ‘vole of the 
impurities. A detailed study of the density of, states accounting for 
Coulomb interaction showed that KE) differs from zero in the forbidden 
‘band but vanishes asymptotically with increasing distance: from the bottom 
of the conduction band. Near the Fermi level it is nearly the game as 
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. tote Fermi gas., ,The nonvanishing density of states in the 
Seeasa aa . may lead to,some fine effect, associated with, e. g., the 
are we peenaeney ese Aiode (Radiotekhn. i,elektron., 5, 2033, 1960) 
near the red edge. nee of the characteristic absorption of light 


r : < 
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"AUTHOR: _ 
spectral representation ° | 
TITLE: “at any temperature . or ae eae 
Ee navk SSSR- _Dokledys ve 147s 25 | 
ome aemiya pane | 
DICAL: Aka ee 
, PERIO gor of 2 one-formion syste a j 
“gpxt; The mass opera Aes ae i va ; 
‘where _ ee eae : 
G(E= 7, \ EE 
| - | ticle a the spectral 
j e parti ; ; 
h unperturbed energy of ® gingl Pi | | 
=) 
we) denote) has the properties | 
function + FE (E') =|. (4) 
vu 1, (EERE 1 (E') > 9, \ : : 
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and a phonon part 


a ek ee nh ne ene te te 


1 DS gon = — (0 OO RE (16p) 


The singularities of P(E) are found to be distributed along the real 
axis symmetrically with respect to the coordinate origin. The spectral 
"+ representation of P(E) is similar to that of M(E). ; 
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, ACCESSION NR: AP3003880 s/0181/63/005/007/ 1852/1864 GL nag 

| AUTHOR: _Bonch-Bruyevich, V. ee ere poe rs 
TITLE: Theory: of Strongly, alloyed semiconductors ce td ln ok ge OS =. < . oe 
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' ABSTRACT: This is a continuation of the author's previous work (FIT, 4, 2660, - 
+ 1962), Here he has examined the simplest model: two bands with spherical. gur- 
“ faces of constant energy separated by a forbidden zone. He has assumed that the 
i width of this forbidden zone is considerably smaller than the distance from the 
- extremities of the given bands to any remaining bands. Results indicate that the 
~ concept of a forbidden zone is conditional, Strictly speaking, the density state 
| in the "forbidden" zone differs from zero (a "tail") when the effective forces of 
‘attraction act quickly between impurities and current carriers. Compensation de- | 
' creases the density state jn the "tail," bringing it practically to zero at full... 


{ 
i 


' 


(Card 1/2 


A . 
PPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206210011-8" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206210011-8 


Ty ya026-63 oe i. | ea. 
| ACCESSION NR: AP3003860 eae 


'} compensation, Impurities, repelling carriers, do not form a “tail (when there is : 
| no "interaction" between bands). -The damping of single-particle excitation 
{| (current carriers) associated with scattering at infinitely heavy impurity atoms 

| does not generally revert to zero anywhere. The author concludes that the forma- 

; tion of a "tail" is due not to strong attraction between an electron and one 
-{ specific impurity atom, but-to the combined effect of many such atoms rather close : 
' , together... Further, although the fact that a "tail" exists is beyond doubt, the : 
‘ precise asymptotic form of the. function governing the density state has ‘not yet 
i been solved with sufficient reliability, Orig, art. has: 37 formulas. 
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TOPIC TAGS: mercury telluride phonon transition, mercury telluride: | 
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; ABSTRACT: An attempt is made to determine analytically the prob«~ 


ability order of single phonon band-to-band transitions and direct : 
recombinations in HgTe and similar substances in which the forbid= ;. 
den bandwidth is.less than the limiting. energy of some lattice ; 
phonons. Proceeding from the.standard interaction Hamiltonian and 

the law of conservation of energy, it is concluded that, at a band~ 


' width of about 0.02 ev, mainly short-wave acoustic phonons with 
_ wavelengths of about 1077 cm can participate in the process of re~ 


combination, while the extremes of the conductien and valence bands 
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must be located in different points of the Brillouin zone. Longer & 
wavelengths can occur only for certa. 1 limit-frequency optical pho= 

nons with the. band-extremes close together. Simplified approxima- — : 

tions-“dre presented for the transition probability from a quasi- a 

pulge condition in the conduction band to the valence, band, and 

a formula is deduced for the total transition from the conduction 

band. A formula for phonon lifetime at a low injection level as a 

function of equilibrium concentrations of conduction electrons and 

holes is given and, with some approximations, is applied for- 

acoustical and polarization phonons. Orig. art. hast' 9 formulas. 
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TOPIC TAGS: recombination mechanism, exciton capture, localized 
exciton state, semiconductor theory, negatively charged capture cen- 
ter, electron capture mechanism 
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ABSTRACT: The results of experiments performed in the last few 
years on recombination at multicharged centers showed that the cross 
sections of electron capture by negatively charged centers are. unex- 
pectedly large. This led to the conclusion that it is not the elec- 
tron that is captured but a neutral product, an exciton, )\In the 

first stage of such a capture, an electron and a hole produce an ex |. 
citen. If there is an impurity, the second stage consists in the - ees 
capture of the exciton and its transition to a localized state asso- | 
ciated with the impurity. The concept of such localized states was | 
‘introduced by various authors, and they were observed experimentally, 
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modes of localized excitons which might be verified experimentally. 
It was found that a nonmonotonous temperature dependence, for which 
there is no physical basis, must be ascribed both to the probability 
of exciton decay and to the probability of exciton release from the 
trap per unit time, Furthermore, the dependence of the lifetime on 
the concentration of basic carriers, resulting from the formula, 
does not agree with experimental results. Thus, the theoretical 
formulation of a recombination mechanism based on intermediate ex- 
citons does not satisfy the experiments. In principle, however, | 
such a mechanism is not impossible and should be taken into considera= 
tion during interpretation of experiments, Orig. art. has: 2 for- | 
mulas. 


A simple analytical expression is derived to deduce the behavior | 
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TOPIC TAGS: tunnel diode theory 


ABSTRACT: Formulas are developed thet describe the curhontavolacs characteristic 
of a tunnel diode and allow for a nonuniform field in the junction. The tunnel 

current associated with indirect junctions is considered; the formulas describe the 
simplest case when electrons are scattered by charged impurities. Ilxtrexum points 
and negative resistance are analyzed for various impurity-content cases, Orig. art. 
has: 1 figure and 31 formulas, 
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. TITLE: Mechanism of generating plasma oscillations = a semiconductor | 


: SOURCE: Radiotekhnika i elektronika, v. 8, no. 7, 1963, 1179-1186 
| TOPIC TAGS: plasma oscillation, semiconductor 


| ABSTRACT: Triinsformation of energy supplied to a semiconductor into plas ma~ 
Y oscillation energy was investigated by D. Pines and J. R. Schrieffer (Phys. Rev., 
° 1961, 124, 5, 1387). The present article deals with the subject on a wider scale; 
it considers theoretically all possible types of oscillations with an allowance for 
recombination of carriers. Bipolar~plasma waves in an isotropic homeopolar 
semiconductor are generated by a stream of electrons. The hydrodynamic 
approximation is used in setting up the initial differential equations describing 


concentrations and average velocities. Both types of plasma oscillations, 
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TITERS tnergy levels in a Debye field 
- PERLODICAL: Optika i spektreskopiya, v.14, no.4, 1963, 495-504 
© TEXT 3 A numerical, solution of the problem of the energy spectrum 


of particles in a field with a ‘potontial 


—o ee 
V(r) = - 2 exp 


Fo 

“ig givon (r - the distance between canters of force and attracted - 
particles, ro - tie screening radius). | The number and position 
of the eigenvalues of the energy depending on the character of the. 
‘parameter << 


romre 
, Homr 


ne ee e a p2 are determined (m - the mass of the 
“ particles). The range of ¢ investigated covers the whole range 
- of temperature and concentration which is of interest and the 
‘-ealeulated energy levels are fully tabulated, The transition 
probability with change of 1 (principal quantum number. N = n+l+D 
is also estimated, For. ¢ = 10, which is typical for semiconductors, 
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the transition frequency “WF “t. oe x 107 2 Wp ‘where Wp = a 7 


An ‘expression for. the transition phobabliity p is also obtained 
. ; H2NB , ahi 


oe (17) 


where c= the veloutty of “Ligne in vacuo, .x - the refractive 
index. For .x = 4. and Wp =.0.01 eV s 
ye ace p~1.5 x 106 see-} 

“there are ty figures and 5 tables. 
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the Davy*dov formula’ (ZhETF v. 7, 1069, 1937). The current-voltage 
‘characteristic of an’ ‘impurity specimen is calculated with account of: 
| the dependence of the’ capture cross sections on the field intensity.. 
Under certain conditions’ the characteristic has a region with nega- . 
tive differential resistance. To obtain negative resistance, the 

| lattice temperature must. be low. "The author is grateful to S. G. 
Kalashnikov for numerous’ discussions of .the results. Orig. art. 
has: 25 formulas. ’ 


theory, when the carrier energy distribution function is given by 
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{ ABSTRACT: Inasmuch as earlier interpretations of experimental data 
‘ on light absorption in strongly doped. semiconductors are based on 
' the concept of the width of the forbidden band, which is not amena~ 
‘ ble to an unambiguous definition, the authors introduce a "renor- 

; malized" expression for the bandwidth, whereby the "narrowing down — 
| o£ the forbidden band" becomes simply due to the exchange interac- 


é tion between the carriers, and has no-direct bearing on the influ- 
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| ence of the!impurity on the band structure of the semiconductor, 
which is practically negligible. The correctness of this inter- 

, pretation is checked for n-type germanium. It is.indicated that it 

i is also possible to check this interpretation experimentally by 
producing a'-high electron concentration not by doping but with the 

aid of injection. However, the required level of injection is too 

: large for the present experimental capabilities. Orig. art. has: 

i .5 formulas. 
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ABSTRACT Ronhomogeneous feqpabians « for. ‘the kenperature quantun Green. funetions: = At 
mich depeid on two tine arguments” (there may be other arguments, too) ere analyzed. 
connection. wi th the corresponding ‘homogenous problen defined by the: effective: 
3 ft | ‘Conditions: are. “presented under yhich bilinear expensions of Grein =” 
tions 1] eigenfuncbions ‘or the effective wave equations are possible. ~ Such 
‘expansions-are derived for. two important causal. Green functions Go . (single-fermion 
“Green funcbion) and Goo (tvo-fermion Green function); “It is pointed out that simi-  ~ 
Jer expansions cen ba derived for Green funetions with deviating. arguments. - ‘Using, “ 
‘the ‘same. nethod: oF Green: func#ions, - expressions for the avereg> energy, the - 
a ‘thermodynamic potential, the first density patrix, and the binary ‘Gorrelation functs 
- one of Bony ican perracies § are: derived: in terms of se clea and eigen-: 
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ABSTRACT s-—-‘The- ‘guthor: ‘analyzed: ‘the: sconditicnk: ‘fox ‘tne: stability: of” : 
ry spatially-homogeneoua: system: of electrons with negative differen-. 
“tial résistance (with an N-shaped voltage-current characteristic). | 
er} du shown in: particular that: the ‘conclusion drawn by B.-K. ‘Ridle: Ps: 
(Prov. Phys. Soce vs 92, .954,:-1963), namely that such a system is. 

sae tet unstable. and breaks. op. into. Goseing: of weak ang EB ROns: ‘field, 
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does’ ‘not. hola in ‘all. cases. aa fact, when the. conductivity - ‘is. nega- 
tive, the field ‘produced, by. the. “space-charge. fluctuations tends to. 
increase it, but-on:the: other: hand, the processes of diffusion, re-. 
combination, . and. “possibly. also. thermal conductivity lead to. a: sup- | 
pression of the fluctuations, and ‘the competition between the two | 
“types: OF. processes determines” ‘whether the system.is ‘stable. The re- 
sults apply. also to. ‘semiconductors with mixed type of conductivity. 
. Stability: can: occur: “at: ‘the. dimensions of the system are | sufficiently 
smalie The same factors: explain why. the individual domains (regions 
of weak “and strong field or. xtegions.of high .and low carrier concen~ 
~tration) ave stable,: “Orig. art. hast 15 formulas. Fob eT 
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| ABSTRACT; ‘The author considers t 


carriers in the conduction band, 
|-proce3ses of generation and recombination of the carriers. 


shown that in general the relaxation o 
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4g a characteristic constant. An equation which 4s.not of the Markov| 
‘type is obtained for the distribution function by analyzing the- es 
fluctuation correlation function. The particular case of capture of 
‘carriers by shallow discrete levels and the case when there are two 
bands (conduction and impurity ) are considered as examples. The re~ 

the result and the frequently encountered 1/f type 
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TITLE: Theory of radiative recombination at impurity centers in homopolar semicon- 
ductors 


SOURCE: Fizika tverdogo tela, v. 7, no. 10, 1965, 3083-3089 


TOPIC TAGS: semiconductor theory, phonon, crystal theory, radiative recombination, 
resombination radiation 
ee Ja 2459 | 
ABSTRACT: The authors calculate the intensity of recombination radiation at small» 
acceptor centers with the participation of phonons. The total intensity of impurity 
recombination radiation generated by transition of electrons from the conduction band 


to neutral acceptor levels is given 

ane P & by . I= [fd 

The spectral density f(v) is given by the expression 
Si) = 4A AE Hn), 


Here W is the total number of acceptor levels in the crystal; V is the fundamental 
volume; ¢ is the velocity of light in a vacuum; ¢ is the high frequency dieiectric 
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constant of the material; + is the wave vector of a photon with frequency v; vy 


is the probability of radiation of this type of photon (it is shown that this proba- 
bility depends only on 12 within the framework of the proposed model); A is a con- oh 
stant which depends on the conditions of radiation yield in a vacuum (A ¢ 1; this con-9 
stant is only slightly dependent on frequency v far from lattice absorption lines). 
Probability #() is calculated. This is part of the general problem on radiative 


transitions with the participation of phonons. However, the electron matrix element 
- is “sually considered simply as some constant theoretical parameter. In the present 
case, this element is the main object of study. The investigation is limited to crys 
tals with weak electron-phonon bonds where direct application of perturbation theory | § 
js possible. Formulas are derived within the framework of the hydrogen model for they 
upectral density of recombination radiation as a function of frequency and tempera- ie 
ture. The curve for spectral density as a function of frequency shows a maximum. 


‘he position of this maximum and the half-width of ne ow are determined c- 
‘tions of temperature. The authors thank Ya. Ye, Poxro iy and K. I. Svis for 


discussing the experimental aspects of the work. Grig. art. has: 1 figure, 20 form 
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TITLE: On the acoustic-recombination instability in “semiconductors - 


SOURCE: Fizika tverdogo tela, v. 8, no. 3, 1966, 943-917 


TOPIC TAGS: ultrasonic effect, acoustonlectric effect, carrier density, semicon- 
‘@uctor carrier, clectron capture 


ABSTRACT: ‘This is a continuation of earlier work by one of the authors (Epshteyn, 
FrT v. 8, 552; 1966) dealing with heating of electrons by an ultrasonic beam. The 
present article is aimed at determining the influence of charged impurity centers on 
the dependence of the acousto*électric current on the magnitude of the sound flux. -. 
-The acousto-electric coefficient is calculated first with allowance for the fact that 
a change in the sound flux changes also the electron temperature and the carrier den- 
sity. The conditions under which the differential acousto-electric coefficient be- 
comes negative are determined, It is found that for n-Ge at 10K and a sound wave 
vector 6 x 105 cm-? the flux density needed for this purpose must exceed 0.1 w/em*. 
The dependence of the capture coefficients on the carrier energy is shown to be such 
that the plot of the acousto-electric current against the sound flux can have a de- 
creasing section, thus leading to instability of the system against fluctuations of 
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‘the sound flux and of the electron 1 density. Capture both by like and unlike cherge 
centers is considered. It is/shown ‘that the instability can occur in both cases. 


The authors thank 8. G. Kal Kalshnikov “for 8 discussion of the work. ae meee mess 
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geneous charge and field distributions Decome unstable and a domain structure can 
‘be produced, the author examines the one-dimensional nonlinear problem of the field 
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TITLE: On the motion of electric domains in semiconductors with hot electrons 


SQURCE: Fizika tverdogo tela, v. 8, no. 6, 1966, 1753-1760 


TOPIC TAGS: semiconductor carrier, electron temperature, semiconductor plasma, 
plasma wave, plasma oscillation, electric domain boundary 


ABSTRACT: Since it has been demonstrated by many investigators that when the car- 
riers in & semiconductor are heated to a sufficiently high temperature the homo- 


distribution in a sdmiconductor with hot electrons. The samples 
are assumed to be spatially homogeneous in the absence of an external field. Simul- 
taneous solution of the continuity, Poisson, and recombination-kinetics equations, 
with boundary conditions that take into account the neutrality of the sample and the 
energy balance condition, shows that under certain conditions stationary waves of : 
space charge and of field propagate in the semiconductor. This leads to oscillations 
of the same type as are experimentally observed during domain motion. ‘The period of 
oncillation is connected with the length of the sample and with the phase velocity 


of charge densit 
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of the wave. A tentative formula is derived for the domain velocity. The validity 
of some of the approximations made in the calculations is briefly discussed. The 
author thanks V. 8. Vavilov, M. Vrana, N. G. Zhdanova, M. 5. Kagan, S. G. Kalashnikov, 
and I. A. Kurova for supplying their experimental results prior to publication. 
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AUTHOR: Kalashnikov, 5S. G.§_ Bonoh~Bruevachs | v. 1 ; & 
of Sciences of the USSR, 


ORG! Institute of Radio Engineering and Electronics, Acade 
Moscow oer 


_ | TITIES | On the velocity of space charge waves (electrical domains) in_semiconductors 
~ | SOURCE: Physica status solidi, v, 16, no. 1, 1966, 197-203 3). | 
"| TOPIC TAGS: semiconductor theory, space charge 


ABSTRACT! The nonlinear problem of the velocity of space charge waves (electrical 
domsins) which occur when the volume differential resistance becomes negative is 
studied. Particular attention is paid to the recombination (concentration-controlled) 
type of instability. A simple explicit formula is obtained for the velocity of sta- 
tionary space charge waves, The domain velocity is derived for cases in which tho Max 
wellian relaxetion time is much longer oy much shorter than the recombination time. - 
In order of magnitude, the respits obtained are in agreement with experimental dat 
on comeins in Au~ and Cu-doped Ge.’ Authors thank M.S. Kagan for informing them of hi 
exptrimental results concerning the doma‘lns in Cu-doped Ge and for discussing the manu f 
script. They also thank Yu. F. Sokolov for discussing the manuscript. Orig. art. hast i 
1 figure and 22 formas. * a 
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"Skin Transplation in Extensive Burns." 


report submitted for the 27th Congress of Surgeons of the USSR, Moscow, 23-28 May 1960. 
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Measuring small strontium quantities in the presence of 
large calcium quantities using a flame photometer with a 


photoresistor. Uch. zap. NIIGA. Reg. geol. no.4:252- 
260 '64. (MIRA 18:12) 
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Strontium content of calcium carbonates depending on conditions 
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Strontium content of calcium sulfates depending on conditions 
governing the formation of the solid phase. Ibid.:179-187 
(MIRA 19:1) 
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\ 
Bonch-Osmolovskaya, Natal'ya Aleksandrovna 
ae eee 


Atomnyy votoeffekt v oblasti ¥-luchey (Atomic Photoelectric Effect in the 
Gamma-ray Range) Moscow, AN SSSR, 1959. 48p. Errata slip inserted. 
950 copies printed. 


Sponsoring Agency: Akademiya nauk SSSR. piblioteka. 


Rd.: B. S. Dzhelepov, Corresponding Member, USSR Academy of Sciences; Ed. of 
Publishing House: Ye. A. Semenova; Tech. Ed.: V. T. Bochever. 


PURPOSE: ‘This book is intended for both nuclear and theoretical physicists. 


COVERAGE: The book presents analyses of formulas and methods for computing the 
angular distribution of photoelectrons for any hyp(quantum of energy) and 
z (atomic number). Also, for the case wherg the binding energy Ik of a K- 
shell. electron is greater than the quantun/ energy hy of an incident phqton 
but less than 1 Mev, formulas limited to cases of large 2 are given. The 
final supplementary section contains tabulated data on the effective cross- 
section of photoelectric effect in barns for twenty~two elements for hy 


Card 1/2 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206210011-8" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206210011-8 


Atomic Photoelectric Effect (Cont. ) SOV/'3051 


from 100 Kev to 200 Mev. No personalities are mentioned. There are 42 
references: 6 Soviet, 26 English, and 10 German. 


TABLE OF CONTENTS: 
Introduction 


1. Photoelectric Effect in the K-shell 
2. Photoelectric Effect in the L- and M-shells 


3. Angular Distribution of Photoelectrons 


4, Gena {R Distribution of Photoelectrons Knocked Out by Polarized 


Gamma {Radiation 
Bibliography 
Appendix 


AVAILABLE: Library of Congress (QC715.B6) 
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AUTHORS: Bonch-Osmolovskayay No Acs Dzhelepov, Bo Ses Kraft, 0. Yee 
TITLE: Study of Positron Spectra of Neutron-deficient Isotopes 
er sovor—> 
7? 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960, 
Vole 24, Noo 3, PPo 283-287 


fenth All-Union confer- 


TEXT: The article under review was read at the 
ence on Nuclear Spectroscopy (Moscow, January 19 ~ 27) 1960) « The authors 
Isotopes obtained 


studied the positron spectra of some neutron-deficien 

by bombarding a tantalum target with 680-Mev protons. The authors used a 

p-spectrometer with triple bean focusing. Results are given according to 

elements. Lutetium: The hardest component recorded had an energy limit of 

about 2,800 kev. All spectral regions with an energy exceeding 1,500 kev 

corresponded to one and the same half-life of 65218 min (Fig. 1). Thus, 

it may be seen from the Curie curve shown in Fig. 29 that the energy limit 

of the §t-spectrum was 2,800t200 kev, corresponding to 4 half-life of 

56412 min. The above component can, therefore, be ascribed to Lu167 y 
V 
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Study of Positron Spectra of Neutron- 8/048/60/024/03,/o8/o10 
deficient Isotopes BO006/B014 

(55 min). The Curie curve of this isotope is shown in Fig. 3. The problem 
of the Bt-speotrum with the energy limit of 2,800 kev and 7? a 85 min has 
not yet been solved. Such an isotope is unknoyn Two explanations are 
possible: 1) Such an Lu isotope as, CoGo, Lyt68 actually exists. In this 
case also a y=radiation would have to exist for this half-life, which has 
not yet been observed. 2) It is the radiation of the 75-minute Yb isotopa 
(pt-energy limit 2095 Mev); the presence of such an impurity is not 
impossible. Thulium: The authorg Bgcorded a pt~speotrum with an energy 
limit of 2.1 Mev (7.3 hours - Ty! ) and one with 137 min (T1163), As 
shown in Fig. 4, the speotrum consists cf two components with the energy 
limits 1,050%80 and 400250 kev with an intensity ratio of 1: 0.7. The 
Tul63 ~ prt63 nagg difference was =2,070 kev. Other authors found 2.1 
and 2.24 Mev. Erbium: Intense positron emission with an energy limit of 
15300 kev (-2,5 hours) was found, further one with 115+15 min. This 
spectrum also consisted of two components with the energy limits 
1,9002100 ana 2.980100 kev, and an intensity ratio of 5 : 1. Also the 
electron-conversion lina with 900 kev (2 hours), which was observed for 


the first time by I. Ao Dneprovskiy, was detected. Dysprosium: The 
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BONCH-CSMOLOVSKAYA, NLA; _ DanELaPO, B.S.; KRAFT, 0.¥e.; 


CHZHOU YUYE-VA [Chou Yuieh-wa] 


Positron spectra of the neutron-deficient isotopes of terbiun 
and neodymium. Izv. AN SSSR. Ser, fiz. 25 no.7:826-831 Jl '6l. 
(MIRA 1427) 


(Terbium--Spectra). (Neodymium-—Spectra) 
(Positrons) 
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SITLE: qhe predicted isomer Ir 
Seriya fizicheskayay A 


PERIODICAL:  Akademiya nauk SSSR- ‘Jeveatiyas 
v. 26, now By 1962, 975-976 


ee 


TEXT; Positrons with an intensity decrease of Ty 72? hre.were discovered! 
in a gpectrometric investigation of an iridium fraction obtained froma jj; 


gold target irradiated by 660-Mev protons. - The positron spectrum 
d-point energies 3400, 2600, 1930, 1300; 


consisted of five components {en 

~ 800 kev; relative intensities 1% 20» 44, 12, 22). The conversion | 
electron spectrum of the same Ir fraction had two lines (mM 137, N 137). | 
The I(t) of these lines curve could not be attributed to e single halflife. 
M 137 consists of two components, one with Ty /e = 1541 hrs and one with | 
167 a 0,2 (8%) which is, within the limits of error, equal'to the 
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Theory of induction ameeters for high frequencies, Izm. ‘tekh. no,4: 
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BONCH-OSMOLOVSKIY, Ae G. Cand Tech Soi -- (diss) "Obtaining of periodio 
impulse magnetic fields of high tension and their utilization for the 
form.tion of electronic currents." Len, 1959. 15 pp (Min of Higher 
Education USSRe Len Bleotrical Sngineering Inst im V. I, Ul*yenov lenin) ),% 
150 copies (KL, 47-59, 114) 
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AUTHORS: Bonch-Osmoiovskiy, A.G., and Krylov, K.I. 

TITLE: ~°"G eneration of High-intensity Periodically Pulsed Magnetic 
Fields 

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiotekhnika, 
1959, Vol 2, Nr 2, pp 155-164 (USSR) 


ABSTRACT: The authors present in their paper a review of the 
works of 11 foreign authors concerning the production 
of strong magnetic fields. Then, they describe an 
experimental unit which was developed by them. The 
block diagram of this unit is shown in figure 1, while 
figure 2 represents the circuit diagram. Figure 5 
is a photograph of the entire unit. The authors de- 
scribe the results of experiments for producing strong 
pulsed magnetic fields with different pulse sequence 
frequencies. Using a special exitron commutation cir- 
cuit and coils developed by the authors, magnetic 
fields were obtained up to an intensity of 20,000 
oersted in volumes of 50 cm? at a pulse sequence fre~ 
quency of 50 cycles. They obtained magnetic fields 
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AUTHORS $ ponch-Osmolovskiy, A-Ges and Khodnevich, A.D. 


TITLE: Generator of magnetic field pulses with high pulse 
repetition rate 


PERIODICAL: Izvestiya vysshikh uchebdnykh gavedeniy, Radiotekhnika, 
1961, Vol.%, Noel: PP- 49-54 


TEXT: ture known to the authors describes 
magnetic field pulse &¢ tors for single impulses oF repetition 
rates of 50 or 100 cps. i lsed electron streams, and 
other applications, eriodic 
fields with frequencies ds of 
cps. The authors describe 

periodic 

and duration quencies U 

used are nydroge with the frequency controlled by an 
external generator. The magnetic field is generated by a coil 
tuned to resonance by 4 series capacitor. The fields obtained 
ranged from 10500 Oe at 50 cps to 3100 Oe at 1300 cPps- 
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There are 7 figures, 2 tables and k references: 2 Soviet, 
1 French and 1 English. The English language reference reads: 
Ref.2; K.S.W- Champion. The Production of pulsed Magnetic 
Fields Using Condenser Energy Storage. 
proc. Phys. Soc.» 1950, 63, 795- 


ASSOCIATION: Kafedra spetsfiziki. Leningradskogo elektrotekhniches~ 
kogo instituta im. V.I. Ul'tyanova (Lenina) 
(Department for Special Physics of the Leningrad 
Electrical Engineering Institute imeni 
v.I. Ul'yanov (Lenin) 
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On the motion of a charged particle in the field of a retarded plane electro 
magnetio wave 


SOURCE: Zhurnal tekhnicheskoy fiziki, v. 35, no, 10, 1965, 1757-1761 

2nwi55_ 
TOPIC TAGS: linear accelerator, electromagnetic wave, charged particle, relativistic 
particle, particle acceleration, laser application 


eo 


11 u, 58 
ABSTRACT: The author discusses the Eeeclee tien of an electron in a longitudinal mag- 
netic field by a plane electromagnetic wave propagating in a peas whose refractive - 
index. varies in such a way that the phase velocity of the wave remains everywhere equalj 
to the velocity of the electron. The refractive index gradient is assumed to be small 
compared with the reciprocal wavelength. It is shown that under these conditions the 
electron will not be accelerated by tie field of a plane or ciroularly polarized wave 
but that acceleration would occur in a quasi~azimuthally polarized field. It is sug~- 
gested thas a field of the requisite type might be achieved with the aid of a number 
of suitably polarized laser beans propagating along generators of the cylinder on 
which the olectron executes its helical motion in the longitudinal megnetic field. 
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BONCH-OSMOLOVSKIY, M. A. 


BONCH-OSMOLOVSKTY, M. Aw: "Principles of the theory and methods 
of calculations for wire-covering machines", Moscow, 1955, Min 
Higher Education USSR. Moscow Orderoof Lenin Power Engineering 
Inst imeni V. M, Molotov. (Dissertations for the Degree of Candidate 
of Technical Sciences) 


SO: Knizhnaya Jetopis', No. 52, 24 December, 1955, Moscow, 
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kandidat tekhnicheskikh nauk; nauchnyy redaktor; TIKHONOV, A.Ya.. 
tekhnicheskiy redaktor 


[Collaction of problems and methods of calculating machine parte] 
Sbornik zadach i primerovy raschata detalei mashin,. Moskva, Goa. 
nauchno~tekhn. izd=-vo mashinastroit. lit-ry, 1957. 267 p. (MIRA 10:4) 
(Machinery-~-Design) 
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AUTHORS: —Boach-Ocmoloyekiy, boa, . 
and Babitskiy, O.Sh., Engineer 


TITLE: Efficient Selection of Braiding Equipment (Ratsicnal'nyy 
vybor opletochnogo oborudovaniya) 


PERIODICAL: Vestnik Elektropromyshlennosti, 1958 
pp 62 -6? 
ABSTRACT. This article compares braiding machines in respect 

of their method of operation and their running costs. 
Braiding machines are classified into three main types: spindle 
machines, rowdabout machines and knitting machines. The 
principles of the different machines are explained and Soviet 
and fcreign types of each are naned. The data on knitting 
machines are taken from foreign sources. Two mein factors 
that govern the quality of braiding are constancy of thread 
tension and the dynamic factor. This latter is the product 
of the mass of those parts of the machine which move non- 
uniformiy and their acceleration. The characteristics of the 
different types of the machines in respect of these twa 
characteristics are discussed. Figures for the angular 
velocity of braiding machines are given in Table 1. A tech- 

Cardi/2 nical and economic analysis is then made of the main types of 
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Bots 110-58~5~21/25 
The Efficient Selection of Braiding Equipment 


machine and Table 2 gives the results of an analysis of 
production costs. It is concluded that compared with spindle 
machines roundabout machines are better, and show a cost 

of production of about a third. Contrary to the usual 
opinion, repair costs of spindle machines are very high. 
Knitting machines are then described and their principles 

of operation explained with reference to Figures 3 and 4, 
Knitting machines are apparently widely used abroad in 
various forms which are described. The advantages of knitting 
machines are summarised and it is concluded that they should 
be introduced into Soviet factories. Finally, the recommen~ 


dations about selection of different types of machines for 
different kinds of work are recapitulated. 

There are 6 figures, 2 tables and 3 references, 1 of which 
is Soviet and 2 English. 


ASSOCIATIONS: MEI and NIIKP 


SUBMITTED: April 23, 19597 
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ITSKOVICH, G.Me; KISEIZV, V.A.; CHERNAVSEIY, 5.A,, kand.tekhn.nauk; 
BOKOV, K.N.; FAGEL', A.Z.; BONCH-OSMOIOVSKIY, M.A.: GRINCHAR, 
G.N.3 EL'KIND, V.D., tekhn.red. 


[Collected problems and exercises of design for the course on 
machins parts] Sbornik zadach 1 primerov rascheta po kursu 
detalei mashin, Isd.2-e, perer. Moskva, Gos.nauchno-tekhn. 
izd-vo mashinostroit.lit-ry, 1959. 330 p. (MIRA 13:10) 
(Mechanical engineering--Problems, exercises, etc.) 
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PHASE I BOOK EXPLOITATION SOV/3453 


Chernavskiy, Sergey Aleksandrovich, Georgiy Mikhaylovich Itsko- 
vich, Vyacheslav Aleksandrovich Kiselev, Kirill Nikolayevich 
Bokov, Mikhail Aleksandrovich Bonch-Osmolovskly, and Boris 
Paviovich Kozintsov Sete Se ete 


Proyektirovaniye mekhanicheskikh peredach; uche bno-spravochnoye 
posobiye po kursovomu proyektirovaniyu detaley mashin (De- 
signing of Mechanical Drives; Text and Handbook On Ma- 
chine Parts Designing) Moscow, Mashgiz, 1959. 740 p. 80,000 
copies printed. 


Secitentific Ed.: S.A. Chernavskiy; Ed. of Publishing House: 
N.Yu. Blagosklonova, Engineer; Tech. Ed.: A.Ya. Tikhanov; 
Managing Ed. for Information Literature: I.M. Monastyrskiy, 
Engineer, 


PURPOSE: This manual is intended for students in higher engineering 
schools. 


COVERAGE: This book describes the basic principles of the 
kinematic design of drives with a consideration of economy 
Card 276- 
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Designing of Mechanical (Cont. ) SOV/3453 


factors. Fundamentals of designing speed reducers, variable 

speed drives, and various types of mechanical transmission 

are explained. Methods of designing ror strength are also uis- 
cussed. Examples of design and construction of drives are presented. 
No personalities are mentioned. There are 67 Soviet references. 
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CHEANAVSETY , S. es a. tekhn. neu; Ser ae G.M.; KISELEV, V.A.: 
M.A.3; KOZINTSOV, V.P.3 


va; SOKOLOVA, T.F., tekhn. red. 


[Design of mechanical transmissions] Proektirovanie mekhani- 
cheskikh peredach; uchebno-spravochnoe posobie po kursovom 
mroektirovaniiu mekhanicheskikh peredach. Izd.2., perer. 
TBy] S.A.Chernavskii i dr. Moskva, Mashgiz, 1963. 799 p. 
(MIRA 16:12) 
(Power transmissions) 
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Perforating heart wound. Vest.khir.75 no.6:115-116 J1 '55. 
(MLRA 8:10) 
1. Iz Denidovskoy bol'nitsy (gl.vrach--Ye.Ye. Bonch-Osmolovskiy ) 
Snolenskoy oblasti, Minsk, Okrushnoy voyennyy gospital’. 
(HRARP--WOUNDS AND INJURIES) 
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